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SOLUTION 

£r> — 0>o + Clt c f 

<u = 8 + 6(0.5) = 11 rad/s 
v - rw; v 4 = 2(11) = 22 ft/s 
a t = ra; ( fli4 ), - 2(6) = 12.0 ft/s 2 
^ = arV; (aJ H - (11) 2 (2) = 242 



rfs = 5 
dt 4 + $ 

+ s) = y 5 



4 i + 0.5 r - 32.5 = 5 1 

When r = 6 s, 

s 2 -f- 8 s - 125 = 0 

Solving for the positive root 
s = 7.87 m 

dy 



Also, the change in velocity is equal to the area under the a-t graph. Thus. 
Au « j adt 

1 V ( 1 

(r' - 75) 



0«i(3)(75) + i 



0 = --U' 2 + 5f - 75 
30 



stopping car 



Geometry: Here, — = -0.00625* and ^7 = -0.00625. The slope angle 0 at ] 3s £ + S P = I 
A is given by 



tan 0 



dy 
dx 



-0.00625(80) 0 = -26.57= 



- 223.61 m 



and the radius of curvature at point A is 

[l + (dy/dx) 2 ] 3/2 [l + (-0.00625jc) 2 ] 3/2 | 
P= \d 2 yldA |-0.00625| | 

Equation of Motion: Applying Eq. 13-8 with 0 = 26.57° and p - 223.61 ra, we 
2F, = ma,; 800(9.81) sin 26.57° - F f = 800(3) 



F f - 1109.73 N = 1.11 kN 



800(9.81) cos 26.57° - N = 800 (^J-£tJ 



N = 677.9.67 N = 6.7^ kX 



3v E = -v P 

Vp - V£ + V/>/£ 

-3i>£ = + 6 

6 . 
u E = — = -1.5 m/s = 1.5 m/s T 

(+T) v = v 0 + a c t 

1.5 = 0 + a E (2) 

% = 0.75 m/s 2 T 
+ t2F v - ma, ; 47 - 500(9.81) = 500(0.75) 
T = 1320 N = 1.32 kN 




Kinematics: ine speea or tne diock a ana ts can De related oy using position 
coordinate equation. 

s A + {'a ~ Sb) = * ~ s B = I 

2As A - As B = 0 As* = 2As^ = 2(3) = 6ft 

2^ - v* - 0 (1) 
Equation of Motion: Applying Eq. 13-7, we have 

+2Fy = may ; N - 6oQ) = ^ (0) JV - 48.0 lb 

Principle of Work and Energy: By considering the whole system, W A which acts in 
the direction of the displacement does positive work. W B and the friction force 
Ff — fi k N = 0.2(48.0) = 9.60 lb does negative work since they act in the opposite 
direction to that of displacement Here, W A is being displaced vertically (downward) 
3 

-As.4 and W B is being displaced vertically (upward) As B . Since blocks A and B are 
at rest initially, T\ = 0. Applying Eq. 14-7, we have 

r, + 2^-2 = r 2 

0 + " " w b^b = ^u 2 4 + \m B vi 

-m- i£y.+i£)i 

1236.48 = 60v z A + iOwJ (2) 



Cam problem 

Position Coordinates: From the geometry shown in Fig. a, 

jr.* = e cos 0 + r 
Time Derivatives: Taking the time derivative, 
v A = x A = -e sin 00 

Since u> acts in the negative rotational sense of 0, then 6 = -cu.Thus, Eq. (2) 
i?^ = -esin0(-a>) - ea» sin — ► 

Taking the time derivative of Eq. (2) gives 

a A = x A = -<?(sin00 + cosfltf 2 ) 

Since a> is constant, 0 - a = O.Then Eq. (3) gives 

<2,4 = -<?[sinfl(0) + cos 0(a) 2 )] 
= -ear cos 0 
- t'co~cos0<— 

The negative sign indicates that acts towards the negative sense of x A . 



Moving circle with person 



■ D - ao + n x r D/0 - 0 x (n x r D Q ) - 211 x (v />0 ), v , + (* D/0 ) x>i 



Motion of 
moving reference 

*o = 0 

11 - (05k) rad/s 

H - 0 



Motion of D with respect 
to moving reference 

*d/o = fU) m 

{"Dfo)xn = l°- 75 i) m / s 

(*D/o)xyz " 0 



Substitute the data into Eq.(l): 

a B - 0 + (0) x (li) + (0.5k) x [(0.5k) x (li)] + 2(0.5k) x (0.75j) + 0 
- (-11) m/s 2 

(b.) 

a* = ao + fl x two + " * (li Xfjwd) + 211 x (v B 0 ),>. - (a fl fo)xyi 



Ans. 



(2) 



Motion of Motion of B with respect 

moving reference to moving reference 

■c = 0 r so ■ |3i} m 

0 = |0.5k) rad/s = t0.75j) m/s 

" - 0 i*B/o)xyt - -(<*B:o) n i + (fls,o) f j 

= -(^)i 

= |-0.1875i)m/s 

Substitute the data into Eq.(2): 

»b - 0 + (0) x (3i) - (0.5k) x [(0.5k) x (3i)] + 2(0.5k) x (0.75j) - (-0.18751) 



Equations of Motion: Since the rod rotates about a fixed axis passing through 
point A, (a G ) t - ar G = a(0.3) and (a G ) n = oj 2 r G = (5 2 )(0.3) = 7.5 m/s 2 . The mass 

moment of inertia of the rod about its mass center is I G = J^ m ^ 2 = 

^ (12)(0.6 2 ) = 0.36 kg ■ m 2 . Writing the moment equation of motion about point A 
and referring to Fig. a, 

+ ZM A = 2(M A ) M ; -12(9.81)(0.3) = -0.36a - 12[a(0.3)](0.3) 

a = 24.525 rad/s 2 = 24.5 rad/s ; Ans. 

This result can also be obtained by applying ^LM A " Ia<*, where I A = ^ml 2 = 
^(12)(0.6 2 ) - 1.44 kg -m 2 . Thus, 



f-1.69i)m/s : 



Ans. 



+ ZM A = I A a; -12(9.81 )(0.3) = -1.44a 

a = 24.525 rad/s 2 = 24.5 rad/s 2 



Ans. 



